Molecular analysis of mutation at the hprt locus of Chinese hamster V79 cells induced by ethyl methanesulphonate and mitomycin C.
Mutations at the hprt locus of Chinese hamster V79 cells were induced by treatment with ethyl methanesulphonate (EMS), considered primarily a point mutagen and mitomycin C (MMC), a potent clastogen. EMS gave a dose-dependent induction of mutants while MMC induced a poor mutagenic response. Mutations were analysed using Southern and Northern blotting. Analysis of 9 EMS-induced and 4 spontaneous mutants yielded no detectable alterations in the hprt locus after digestion of DNA with 6 restriction enzymes. Mutants without detectable changes carried presumptive point mutations. In contrast, 4 out of 12 MMC-induced mutants had detectable alterations. 2 of these appeared to have lost the entire hprt gene while the other 2 had probable partial deletions. For these 4 deletion mutants no hprt mRNA was detected. 3 MMC-induced and 1 EMS-induced mutants had reduced levels of hprt mRNA. All the other mutants showed normal levels of hprt mRNA and the message detected was always of the correct size. It is suggested that the poor mutagenic response induced by MMC may be due to the lethal nature of large deletions involving both the hemizygous hprt locus and adjacent essential genes. This may lead to an underestimate of the mutagenicity of clastogenic agents such as MMC in the V79 HPRT mutation assay.